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■3! -/- i:!'- > t"'1 f^eflvl^] 



den t ) il t} M ^ vr fl IL <U1 *1 ±- 4 £ 'A ( sha 1 1 ow t r ench i so 1 a t i on ) v! « >H 

f-4c>^AS. ^3.-ir ^1^^ ^--g- 4}3^(L0Cal Oxidation of Silicon: 

LOCOS) 4 7 ^ <13 ttsj- -^^-i: *}-g-*M LOCOS . £ 

^.H. •i]:^-^-gr ^43 W. L0C0S ^4"-cHl ^-S- ^eh* u f 

if-V--g-^l ^ til£Kbird's beak)?} 1>*S*H1 °1 *H & s l C l " tbs}- 

iKH .lixfo, s.^oi ^ si- 5] 44- fMin t^-Ml 

o>al °J44. H-?^ ^^o\\ o ]t} u) ±]Z\Z}a) I -: $ d 

4^ ^. M)-?-5/->*r #^*Kt. i'H-Hl . ^l^l^(oloh hack ) 

FJl :• "'HI 3 chemical mechanical polishing: CMP ) v ^°-44_ i] ?.)■«> «t| • S H d 

*l m-v-ofl 4?:' :/^4 g '4 ?vcf. 
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-I i! ?J<5K V ^ -H^ ^^(high temperature oxide layer )■§: f^tKr. 
tf v l £4 !: r£ Sr^f 7) ?U 3 >!4 «M <?K ^(stopping layer) °-5L *fl 



ojal'd, At- 7 ] ji^ ^J-ofl ^ejs ^^5)-l-(Si0N)* #2r*H H o V *l# 

(anti-reflective layer ^ v -g-)# ^ ^ tr ^. ^ 3 M. sflU-^ ^^*}7] ^ ^ 4 

5l^8*H aW4 afl€(16)-g- ^ W<4. 

# ••! 'r^-- 'i 3im<14) ^ 3 H H W4 3fl€(12)-g- <>! ;•! # . *ll^r*ll>*l A o V 4 H 

(damage )# Tf^^§F/l i= ^ *1 ( 18)3 ^#^1 «.«.o. ^ -g-^ ?HH ! *M 

. /'-r!^.. ! >.vt V! ^^^2]- AVsMl^l t>3^ «£-§-°ll 3] . K^Hl ( 18)2] # ^ 

€" £ <?! - • ; AVc^l S<ffl*l Ul«^}3l-4(20H ^ # ^ . / 1 -f- . ¥11 ^3 

(22 >-!■}■ ^rW. lit -? : ^t?.-Rt "t!MU t>sf^v ;? ] -c-u *j $■?} nsfn]- efoii] 

(22; i aj- -.16-1-7] o]^^ ej-o] u] ( 122 ) >H1 ^5K v (23)-§- -'r 
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<"»> .v: ib-H- ?!-:t:^ r d. A o V7 l n?i*l(i^)f? 4 -fid-it- ^ 7 1 # -~£ *i l & ','1 .**>. ja 

(23) -a- <g »!• -f-. if] ^5l- L 4 3fl€(14)2] ^ ±i^o] tr}| -4 -1 #-') CVD-^s}-^ 

(23)-g- 2)-^ 'Ml^l ^Dj-fCMP) a o V ^-5-?- ^l^^Cf. 1^4. £131*1(1*0 21 i-H-^-ofl €-HL 

Hsvv.; ( :.M ' ! *! ^ Y l 1 1 . 

<20> _V: 1 r # ?h ±. *\ £ , °] <«+ iM^ ^ _o a $ 7} x) g|. n| 2fl ( 14 j o. ,1] A] - ? v 4 .g. # 

■n —Jtl CMP ^1^°r ^1^ V * sflEjo, ^ 7]i r j uj.^j.ofl u^)- cgpj. JL^ 

*1 ^wMl tef-<H! 4eH, <3°1- cfl-tf-f^ CVT)-^5]-nv ( 9H)o] ^u.ofl ^fls}^ 

'?« E] a 2)] t'-l . 3] 5j-nV 2)] EJ ( 14 )2] H £ xfo| ^ o] 5r>a] CMP 3 *-| *fl o| ^ o] 4 7] ofl 

•H A cM C\D-tK4 , - ; |(23)2l ^nVs D to] ig-Hl-x] 711 £cf . ^ g^. CMP ^ i7 d°l * <ffl 

ol3f] Ljlofl-'.-j 2 HEH(i4)o] -77)1 xfol ^ ^^(24)^1 ¥1 *V^7> ^Ajj 

<21> o|£)-,5V -V-'ll -4o|l- jl^sM ^1^> -^^Al ^5K V 2^1(14)21 aejtfl 

^T^K'l -l*> a l ^(over etch)-& ?]*g*l-7ll slfeefl. jifSL ^z^l -1^*1(18)21 

<- ; - ; > si id-;:- ^l : 1.h. if ^o^o] *j7ii«.(A)i- sq-cfl s.^l?v v^v! .v: .v-. M . ^^1 Ml 

•3 r 1 ^^ -t- ^ElM. ^<?|^ j£Vl^ ^l^lii ^^^-(26) -a- Si Vl 'lll- 5- M 

*lcf. ^ 4| .?}■-!• ^E]fi4)oi j^k^ $ t 4 i ^1 -/^ ^^o.j!. oU-11 !->4^(24)ol 
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^Mr*Hir 4)^ ^< 0 H1 21*1] d * SJ-^o) tf#sH24H n ( G > i\ ^ '••] ?4 'II S) 

Jl. o]e^4 ' r --ti ?iTf si ^lol.o.s. ^-g-SHl 

3> ;■: '-11 1; s!l^^ 7 l £13-^ e]-°lM^ l-^(pull back) 

o.^. £ 2a ifl x) £ 2 fit- oM HJ-fH cfl«fl 'd^^jixf sVcf. 

M *h*l ) # 3 % & * . ^ El « 2l| € xl ^ *l-7l ^ *V A>X] Al z| ^ £ f | <g sj.al 

•£?1 ^5j-°J- ^ ^2fn|# Al r.VsVc^ -dj 5)-nl- 3 flEj( 5 4) ^ 3 fl c Aj.3rj.uV 2|] Ej ( 52 ) £ & 

^ ^. *H^r*lH # 7 1 *ls^ ^€(54)^1 71^(50)^ iUfl*l 

(58)1- ^ A ^*>^. °M. #7] 2flEi(54)Sl y>(bar) *fl *l^r(cr i t ical dimension) 

E J( 54 H -^x-l ^ ^O--?- '--I^M all €(54) 3] «> lMl'l-r(a)v> *ji=|« 
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d]^cf. nei^. 4 tVS}- aV-§-°fl ^1 *fl . S"2]*l(58)£) 4 

^1^(02)1- ^2|-^cf. 

irl 2d# #3:*]-^, #7] H^'-l 058)# ^-fSi^- 2}-^- 7]# 0_jjL ^2'^'! 

C63)-°r ^ W 3]jEi(54)c^ #*=l a ^o] trflTT^l A o >7l C \T)-Al3j.yV 

64 H 

*<* s. 2f# ij-s^, ?)M^-8r °l-8-*H •/» v. OJ J E l^- s?Hl "'H 

Sfl ^^-(64)61 ^ 200 ~500 A 2] -Y-^l^fr i£^4. 

A o V ^?t B> 0 ]M #^ ^^'i Sl*^. iJS^ e|-oltrl(62)7> °JjE]ti fjsf 

nV 3TflEi t)^ OlTfl*! ^ ^ $ # ^ °- *M ii $H ^ ^ 5] =H 91 ^ *IM *1 

?!*} -^-^ ^-8: ^' : <cM °^tL °m f^-} ?\ 

°1M V > H 1= 31*1(58) si Pf^lMTi- N "4*1*1 &J?-H.5.. ^eI.u ^ rt ! 

a'}- C^oaol JTTg 7^1 OH A] C> °1 M € -K ^1 V> *<g "S" L V -fc *1 E T= & 4 - 2>'1 H 

-£ »'! CMP 21 ^]5}-4 sflt,!(r>4)i?l &?r*f-*\\ -M-Tr^^M- ^ 'I 

4°1H "yiliit t x ^^. 0 ..?, {}±l ^1 v l 7l -V-V5VU}-. <?]tl- ^1^( dipping) ~o ^ 
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*-|*H 4 4^ iifl«i 1(54)2] £1711- -3r±.4?}4 "Hfl-^l. & 4 3 ^ i : ) « ^^21 <3^o] 

[fj-tgoj ol«.^..4 ^7r 7 1#4 441 
<;«> oK4M. 4 ^ 2] 44-2- e>o]u-] ^ljis] «4 $ -§- *)iis}-tl- 4 47- IS-f S3! 4 
_lv4^£l 4 714 i-g-sRrt-fl 
[^2] ^ 4 4-g-l 

^ 4*47- 7^1: #4 2fl£L 7}s74 7M1 4 4 4* $ A 3*Rr A <M *U 4 

-'■14 A oHl '-11 2 ^l^ ^ A „*l-fe 7H1: 4 "4 *112 4 4 4. >.1U 4 4^. 3fl^ ^ 

'1 7 ^12 444 ^1 311 £1 '444- 2H71 ^ M^l^ll- $ 

^*Rr VM1: 44 ^^1^2] 7M1 - K -^14 Hl^Afs).?]-^ 44: Aj- 7] ^ 

# A cH 4344 ?Vo]uil <8>y*>^ ^Tfl; 44 1=^)^2] Lfl^-ofl ^£1 tV^-^-i- ^sRr 
&7fl: 44 *fl2 4 4*4 2fl^i-ir *I^i4AS ^14*1-^ 44 7 1H 4 4 "4 sfl^-i- i^t4 4 
-I- 2^1: ^ 44 4l 44^ n*d4: 44*^ ^«l*Rr 4# *F7r € 

<>4> cn^-v, v>^2] #4 ^-4^ w>5L41 4* A oHl 3fl 5= 4^444- #31: 4 

4 3ii h 444 44 41 4 44-i: <8^*R> ¥H1: 44 4l 4 4 4 44 °J2]s] 44 
vflHl cH^n 44 41 4 4 4-1: #3*1- SH-f- t^?. 4 7-44 42 4 

4 4- -g- *17 47 44: 44 42 4 4 l 4. '-Ill 444. 4 r A 444 4 744 7 4*77 
42 4 44 4 7.. 41 4 44 4) Si, 4r, 7274 747 
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•'Vi:-. *R-- t/r.-?- 1 s r *1 4i4-g-e] » 0 >^^ e]«|] GMj^ '.a 1 1 

<35> ^ofl ojsK'i. 2^ 7] 7}]^ ^n>(CMP) <W ^XISVC^ 7 |^o] L * ^ 

nfl^ ^-^evjif 10:1 -id^l-H 5fe ^H-^ W '?!4 -cT3°-5. 

°l-g-*M ^12 -<i^i i 4 *H L . 1 •; ;• *i^^o.s 

*fl E d-& 3}-^ 7] Til -sj ^."H ^ ^4°1 5lMx| ^^4. nJ-eM. isM -<fll 4" 7 -l 

#-g; 3 711 #i*l*l - olo] E^flAl ^5^nV efo] M ^ 7^ Al x | gv.,^ n 

9J.4. 

< { -> °1*K ^-¥-^ i.-Vt& ^ t>^sl 4^?-!^ ^^Hl« A o v ^1^1 /i'b'o]^4 ^ 

£ 3a i-flxl J, : - 3hv: £- ^^^1 'U'l^l « 0 ^H> :i'-4 4'l ^1 
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<*> 51 3a# ?K£*r4. ^;eifi4 z>f r HVji^ll 7] #(100) fcfVS* ^P..?. -1] i: '! 

2 r l 4(101)# 4 100 -200 A °1 -v-i.sl 'll A A #''1 3 D l " : - tfsWlOl) A cH ^ c h v ^K 1 

?ltf if^Mlow pressure chemical vapor deposition: LPC\D) *£*$SL: ?. iM i: r .'. 4 100 
- 1000 A 31 n^li?- -111 ^M^aOS)-^ ^^tl-^K *M^-(1CW)£- 

<io> c-H^, a]. 7 | -<1 xl «}-( L(W > #°fl 4^3} ^"<Sf : 7 ]t41^ ?14(CMP) ^ x cHI cflsfl 

D fl^J '^Sr^-^l- 10:1 o]aVo] ^j?Htil# £i= ot 100- 1000 A 31 Ir^H 

•112 *H*Kl05)-g: ^^*}cl. *fl2 ^^1^(105)-^ ^3] sl^ 7l7j|^ (CMP) * 

:>§A] ainf *] x| nV 0_ S ^^it], 4^3) -a1 cch £ a] a1 7 | ^ ofl cj] aJ- 7 j j ,| 

71^(103) 5fo|M3f id ^ Hit- 7>^ 6 > tr4. «r ^^MItt. A cM Hi 

4 'iv (103)^- ^sH-(SiN).?- ! ?l^sf5I. -S-71 ^112 ^^1^(105)^ *3el^ lJ sHH S i ON ) 
EE-Sr -tsl -yel^Hirl ^dW. 
<n> o]o]a^ a o v 7 ) ^ 2 x-jx] 4(105) 51 £ ^-5r^-(HT0)-S: ^ov 5}-^ 7] a 0 V ^ av 

(LPCVD) y o v ^°ll 4*11 ^ 500- 1000 A 3] ^fllsL f^SH nfi^fl 107)-gf ^ ^ & 

-f . n $hi Ai:ij2j.-. (Si0N) ^. -^ov S j.^ 7 |a> f^arcvD) "o v ^°fl 3Hii ot 200 

-.S00A31 HKxl^ ( 5EAl5l^ ^*r4. tf?l 4 '4 ','1 - , 

4*1 l ^l 4Vr4-il- 4-14^ 33^-_g. *w . *^r*Rr ^ ';-! 

3 M -117^4. 

* • 51 3b» #i£*fvi. 0, ^ : 1 11 -tm-Z: 1!^4"'l 4 $ *] A -g-lMl 31 ei) # '1 ; 
'jHl-fr 4^ 4^h^(107)^- ?I*1 -!444 4- T; i 4>.i.i ?flei(108)# 

■••!'•!. ^-"'1 arl-E. ^l.'- : : ?l)Vh lOcO-R- •■•17| n)-.-!-.fl.V. o| .0 r>-}cij aV 7 ] ^ ■*] '■}-( p ); -, , 
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^^|V4(103 ) ^ 2fl£l -S&vU 101 t- 44! '4 444 ^12 -=H 4 ^ 3fl¥i(106). ^1 ^ 4 
4 2fl€(104 > 4 3 H — 444 afl^K 102) *!4j44. 3l-^*lH. S>H 42-rI afl^. 

(KKS)-a- ol-g-sH i^-s} 4#(100>-& ^ 2000 ~ 5000 A ^i£S] 44 S 4 zi-sj-o} - f ^i *l 
(110)4 s j^*V4. °H. '^ 7 1 H J4 #"<l : .v°l ^l"'-]i : l3-l 4"'l erj-E-. nj-^a sfl 4 ( m )J£ 
.t. ?j 4^I4# ^4^^. 

vi^ ^4 ^1^1 ^#£1 ^-g; Al^ £<HvjolH 

4. iv§^ -^4-5-4 A i^^)l2f2] avs^ ^r-g-ofl sjsfl, e H0 )2] 4 

4?r 5£#S-f-b ^ #°fl ^ 20 -300 A 4 rl-?- H<0*| »-H^ tfaW 112H a^^nf. 

0.3-.^-Ei EhtiCOM- 4^(H)4' #-£##4 4^1*. 4 4^1 ojlx] SH*=1<H ¥11 ?i 

#2] £z£o\} e>olui( 114)1- sl-4 444PCYD) 4^1 ^*fl 4* 30-200 

A2] 4454 ^il^ 34-. ^*Hr 7 M*Q tlsK^l 44^1 1>M ef 

44414)4 y o v ^l*>"'l 1^4 £l-°lLi(ii4) 4°fl ^4(^^*1-^1 

V44>4 4 700 ~ 750 °C 21 f£oj|^ 4 100 A 4 t^U?- 4 4W. 
<»*• H 3d # 4^*f^. 14 4*1(110 4;- ^-^^-4 L'SG . 0 :r TE0S I'SG 5E^ al^]_V- 4 

4-3-4(1101') t>2f^4 2£ 7 *3 "H-J ^-'d c 'l -?-3^ ^444 sEl-ej- -14 ^4 fJ-'JH 21 
6)1 4 5000 A - Q l ^-")1S -g^ v *H "MA 1}2l- r 4( 115)4 ^VWK-h 4^WMl-ifr. SiH 4 . 
0-j 4! ; \r 'l-2-# #43-4 4 4*1-4 Ji^S. 4 4 441 54 1 4554^ 5: 4 15 

4-1- ;4si-4^ ^^?KK 
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--'MM. 'I ^n|)«u -tvsj-s{-(ii5) ^Ml Si((X\.H->. } # ii/-?- *>•;•:- #sKtiD> * 0 vai 
*fl 51 6H PE-TEOSV. o]:s-<y]*\ *gag tfsj-^l id M <g&)-g- -£-•]•*}■ -r : J.4. ^th ^-2. 
# frl. "Mil visKMllS)!- *l^^(densification)*M ^^fb *fl 3 ^ 

°fl clj T5}- £ -m^-a- oj= 800 - 1050 1 Q] r 4j -'V:^ -S-^t^l 

°1M f H ^ ^ ^lfi" -r <U4. 
■M7> o|o)a]. M-y| X^xjnV jffl l£ ( 106 ) 9 i£ £ 4 x] ^ nfl ^ ^S^C 1 15 ) # 

5K V vlTfl^j o;H4(CMP) «i-^o.S *U.^H 1=^^1(110)^ Lfl-sfofl fij vl-2l Yi €i= t> 

5|.n|( 1 24)f r ^ ^sluf. ojafl, aV 7 ] ^ 2 *H nv 2]) £1 ( 106 ) <>1 PE-SiON^.5. *§^£l&-§- ^ 
-foflfe, Sj-*r "'HI 5] 2_44 -^lH ^V-g-Sl-b Ip<j -^eK slurry Hi tfl«U -'^ ^ufl^ xj. 
5fsv(115)^ 10:1 a^wll- ?}*H ^*>b %'^ A 1 vM^ ^ -US^ 

cfiw] 20:1 <■•>) Ai-o) AjEjjai^ yj-^v}, SEtK A o v -'l <H2 *1 x| «v 2fl ti( 106)<>1 #e]^Je1-^il 
5L 'g-foflS. 3*^ 7l7fl^ <gn> -^ofl cfl *H 10:1 o] tfo] ^^h]§ 7 }xH 

£ 3t;# -?ri£*f^, A o w l ^12 7)xlnv 3)1 ^(106)1- ±\ ^ Sib £ ^ 4 « 0 v»Hi 
s^afl ^^•.'-i.o ^|-^H *fll 2fl^!(104)-i: ic#<M tit}. uK>3]t5>-HH-. ^ 2 

xjx)nj 2)1 *:!( 100)4 ^7.]nv n}] ^ ( 104) '1°| y^' li l 7 l- 10:1 ©1 #2-1 SHr 5Kr 
1- xr*] ^4 ^£.3. *fl2 2flu] (lOfi)-g- 41 4. °M. 'dM 11 2 ^xl 

nv 2flivl(i06)ol PE-SiONi>.5. -g-foflfe 2K^3j-r(H L .Qj). 1-thHF) ^ 

(DI water)- 0 ] i?-tf-£f r 4-:f*H ^2 x) x] n v 2l)^(i06)# t! ^ J,L <l] '1 #4 . 5£^. 
#•'1 i2 ' 7 1-<1 1 -1 JH!(10fi)-i- ^^^24^ ^ -foil It #ul ;-|£lfr i?Ht 

ol-§-*>ctj *fl2 -.I'-lv, 1 4]Hl(100)tr ti^^- 0 -.v '11 "')■?!■ 4. 
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<•»*> c '|tiH. #4 *fl2 "'-i 4 2fi^i(106)# ^7H*l-7l 4 4 114 44 |! s) i V o) *| 

1 *Hnv 311 ti (104)^1 4 4 '44 4^4 Si^. £ 3e°fl 4 44 44 *fl2 7} xl 4 
^4406)4 €£L 4Sp4{ llfi)4 44. 4 ll^- 4^4( llfi)S] 4«H1 1144 444 
(114)7> *H^M1 44 

<50> 5-1 3f# 13-5:51-^. ?!M ^-^ 44 ''l 7|oV 2 flll(104)# ^^Ch 

O] ufl , •*)) 1 ^ Xl nV 3 )1 Ej ( [04 ) & Q 4 §1 ^1 7] *} 7) $\ 2\ £ M ^ A) g> Tfl £ Cf . 

<51> iL ^Aloflofl 9)*}v\. |£ nV( 116 )o] ^tSofl aJSj-Sj- efo] i_1 ( 1 14 > 7> 4€"4b 

■g-f, ^11 Tl^n}- 3flfl(104)# ^444 44 44 ^E^J ^^A] ^#44 44 

•^^■(116) --t^4 1144 444(114)7} 444^ e^i^(ho) #*j4 1)44 44 

M( 114)4 4 44 4 ov- cHb h.« trfEH. 6fl E ]ti cgcd^ ^ H <g«o] S ^ 

oflA-] s^olu-1 ullM7> v! V! ^ '1 SHrCh 
<52> £E^. f A o V 7 ] ^ 2 ^7l^V 3}|&}(106)-8: ^71^71 44 44 4^44 

^1 7lxlDV 2]lE-1(104)il *H1 ^7]-*>^ '^51-^(116)51 #^o)l :gs]-DV B^o] L -j ( 1 14 ) 

7 > 4^44 ?>-g- ^-foflE. 2}<>lLi ^17} SJ-f-^ nfl-a ^Cf. ^. #7] ^ R $ 

44(116)4 4^-& 44 44 <£4(CMP) ^4 ^ 2 4 4 vr |- sflEi(i06)4 a ^ofl 

-'•I 3*1*14 nfl-g-oll, *fli 444 :T})Ej(io4)^ CMP 4 4 414 *] ^(erosion 4 

4 e>o|- ^17} i r e]?>M] 4^-44. -S- u]-^^A-|-V- o%- ^4 ■■'■] 4 4 {\ 44 

-471 41 £4 4l 4 4 4 ssfl M -l ( 104)O] ^eflo] !* 01^.01^ --l^]do|] H]5fl 

g^4. 44^. 014 .si -^7joi 4^4^ ',4 ^4^. 5 fl ( 104 ) el 4 4 A 4 

; L 1 ^o^y r] nfli^cfl 4t ,1 -4 =, ^ #±<\^ 44. - 14. 4 ij ^4 M 4 

o] .-1 Til 4A-.44 k ^1 <u no) -44 4 7]4-4 444(1104 -'14 ^4sl4 4;-;-'-4 

27-14 
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Si 3g« ^?r.[^. -''Ilnl^-a- oj-g-frH a-)) xj .f, pw u] h eg a] o] £ t^^| ,]; 

o)ii l42f c 4(H8)-g- ^tK4. tfv) 7,1] ! "^nT- 311 €(104)^1 -'--^i ir" 7 d ^ *fl^ -g-"^ 
«l«fl tVsj-sv, 11(S) ol <?t 200-500 AS) _t£.spcf. 

S. lihx= 5- 3g^l "B" ^'^fr 5[c}] 5LAl*V ^-^£.5.^. pjj h] j?L ^'^4 ^£2. 

0 >Sf ^O] g-tgofl :>i £ . 7]^1-^ ^(CMP) ^fl- Xjx)-?V£ 
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